Tii http://arbs.biblioteca.unesp.br ARBS Annu Rev Biomed Sci 2008;10:Ti-Tiii opposing views, but rather as different aspects of the same concept. The authors propose four main areas to be addressed by research on animal welfare -i.e., animal emotions, animals' perception of the environment, assessment of animal welfare in a given situation, and the impact of human treatments on animal welfare -and argue that the goal of animal welfare research is to gain an understanding of how animals experience their world. They also contend that animal welfare constitutes a new behavioral science with specific questions and methodologies.
Annamaria Passantino of Italy introduces the application of the principles of the "3Rs" for animals used for experiments in the beginning of this century (Passantino, 2008) . This is an effort to update the Directive 86/609/EEC established by the Council of Europe in 1986, which refers to protection of animals used for scientific purposes. She states the need for more stringent criteria for experiments using animals. Based on ethical concerns, she advocates the use of the 3Rs which seek "to ensure that animals are only used when no Replacements are available; that the number of animals used is Reduced to the minimum needed to achieve the scientific objective; and that the experiments are Refined so that only the minimum degree of animal suffering is caused." Jim Hogan and Clive Phillips of Australia treat the welfare of ruminants in terms of animal nutrition and focus primarily on the physiological aspects of this issue (Hogan & Phillips, 2008) . These authors state that good nutrition is one the most important areas to be addressed when discussing animal welfare. They point out that signs of malnutrition in ruminant livestock, which are indicative of suboptimal functioning of the animal and include behavioral, physiological, and reproduction alterations, should be continuously monitored so that corrective actions can be introduced when necessary: "… a better understanding of malnutrition in ruminant livestock is essential to maintain high welfare standards."
Luis Gómez-Laplaza and Pura Gil-Carnicero of Spain discuss the possible influence of the intriguing biological phenomenon known as "imprinting" on fish welfare (Gómez-Laplaza & GiCarnicero, 2008) . Imprinting is an early-learning process that can affect preferences of the individual later in life in several animal species; briefly, cues are learned by the young animal and drive its behavior much later. This process can be disrupted by changes in some environmental conditions, and the authors show that conditions that usually prevail in husbandry and other systems are not conducive to the natural occurrence of imprinting. They consider imprinting in fish an emerging topic area that should be given greater consideration when addressing welfare concerns.
In the next review Japanese scientists Hiromi Takahashi-Omoe and Katsuhiko Omoe provide an informative description of the Japanese Policy on Animal Welfare, which can be considered an instructive model for scientific experimentation (Takahashi-Omoe & Omoe, 2008) . "In Japan, each institution where animal experimentation is conducted independently regulates its use of animals under the Ministry's fundamental guidelines, without legal binding force." However, several tasks have emerged for the systems that manage animal experimentation as a result of progress in science, technology, and animal welfare issues. These authors give an update of this situation in Japan as part of the effort toward building an international consensus regarding animal welfare in scientific research.
From the UK, Donald Broom, the world's first Professor of Animal Welfare, presents key concepts for welfare assessment and relevant ethical decision-making (Broom, 2008) . Defining the welfare of an individual as "…its state as regards its attempts to cope with its environment", including "… the state of all coping systems, and also health and the extent of positive and negative feeling", he discusses welfare in terms of the concepts of adaptation, needs and freedoms, health, stress, and feelings. He argues that there is a need for a range of measures to evaluate behavior, physiology, brain function, immune system function, damage, strengths of preferences, etc. in the assessment of animal welfare. Not all of welfare is about feelings; in some circumstances, feelings can be misleading or even absent during welfare assessment.
Nichola Brydges of the UK and Victoria Braithwaite, now based in the USA, discuss measures of animal welfare (Brydges & Braithwaite, 2008) . After reviewing some traditional parameters for assessing animal welfare (biological function, physiology, and inference), they provide convincing arguments for the importance of studies on cognition when assessing the welfare of non-human animals. Cognition assays are considered for approaches based on learning ability, preference tests, workload, and affective states. The authors conclude by stating that "Methods that reveal an animal's capacity for emotion and awareness could also, importantly, provide us with a useful tool to determine which animals should be included in welfare guidelines and legislation, and which we can legitimately exclude".
The Theme Topic concludes with the contribution of Leticia Medina of the USA, who gives us an overview of the past, present, and future of the animal welfare culture that has evolved in society over time: "Public concerns about animals are partly responsible for increases in regulatory oversight and the drive to find alternatives to animal research. A careful look at the past, present, and future of animal welfare within the biomedical sciences will show that there has been tremendous progress in developing a widespread culture of animal welfare but that more progress is required" (Medina, 2008) .
This collection of reviews celebrates 10 years of publication of ARBS and offers us an opportunity to discuss, at greater length and depth, the social and scientific culture and the knowledge base that exist with respect to the animal welfare issue. It also presents a challenge to scientists, non-scientists, and institutions to redouble their efforts to achieve the changes in scientific and cultural concepts that are necessary to advance this complex and controversial field.
The Editorial team of ARBS is grateful to those who contributed to "Unraveling Animal Welfare", including the authors, reviewers, and colleagues from the different areas covered by the journal in the 10 years that it has served the scientific community.
